Polymyalgia rheumatica is a syndrome encountered by no means infrequently in middle-aged and elderly people. It is characterized by pains and stiffness, which are more severe in the morning, are felt to be in the shoulder and hip girdle muscles and often in the spine and are usually associated with fatigue, malaise, anorexia, loss of weight, and depression. The most constant laboratory finding is a raised erythrocyte sedimentation rate (ESR), which is often elevated out of proportion to the demonstrable physical abnormalities.
Historical Review This syndrome was first described by Bruce (1888) , who reported five men, aged 60 to 74 years, who developed severe joint and muscle pains and stiffness associated with marked constitutional disturbance. He considered this to be a disease not previously described and named it 'senile rheumatic gout".
Widespread interest in this disease, however, dates from the second world war; reports by Holst and Johansen (1945) , Meulengracht (1945) , Porsman (1951) , Kersley (1951) , Forestier and Certonciny (1953) , Bagratuni (1953 Bagratuni ( , 1956 Bagratuni ( , 1957 Bagratuni ( , 1963 , Barber (1957) , Gordon (1960) , Boyle and Beatty (1961) , Serre and Simon (1962, 1963) , and Weissenbach, Nobillot, Freneaux, and Coste (1963) have clarified the clinical picture. Barber (1957) coined the name "polymyalgia rheumatica" by which it is generally known in Great Britain. Whether polymyalgia rheumatica is a clinical entity with a specific aetiology, or a syndrome in the course of other diseases has not yet been established. There is no question that other diseases, such as rheumatoid arthritis, ankylosing spondylitis, psoriatic arthropathy, and polymyositis, may occasionally produce a clinically indistinguishable picture, the correct diagnosis only becoming apparent with the further evolution of the disease. The absence of any specific laboratory test or radiological abnormalities in polymyalgia rheumatica increases the diagnostic difficulty.
Until the last few years, it had generally been considered that polymyalgia rheumatica was a disease suigeneris, but much disagreement as to its basic nature persisted. The patients complain of pains in the muscles and this tends to direct attention to the muscles as the tissue primarily involved. No convincing histological abnormality of muscle has, however, been demonstrated.
In a proportion of patients, synovitis can be demonstrated in the central joints, particularly of the shoulder girdle, and it has been suggested that the syndrome may be a form of arthritis affecting predominantly the spine and limb girdles (Coomes and Sharp, 1961) .
The reports from Scandinavia (Olhagen, 1963; Kogstad, 1963; Alestig and Barr, 1963, and Hamrin, Jonsson. and Landberg, 1964) of the demonstration of giant-cell arteritis in a high proportion of patients with polymyalgia rheumatica raises two further possibilities:
(1) That giant-cell arteritis must be added to the list of diseases which may simulate polymyalgia rheumatica (2) That giant-cell arteritis and polymyalgia rheumatica are manifestations of a single disease.
The present study was undertaken in an attempt to determine the pathogenesis of the syndrome and to establish its relationship to giant-cell arteritis.
Material 19 men and 61 women with polymyalgia rheumatica were seen at the Rheumatism Research Centre, University of Manchester, the Withington Hospital, Manchester, and the Devonshire Royal Hospital, Buxton.
Eleven patients in whom the diagnosis had previously been made were recalled; the rest first attended between June, 1962, and December, 1964. Four criteria were obligatory for inclusion in the series:
(1) A history of pain and stiffness affecting predominantly the shoulder and hip girdles and spine in middle-aged and elderly patients.
(2) A history of morning stiffness lasting at least 30 rninutes.
(3) The finding, on examination, of tenderness of the central joints, tendons, and ligaments.
(4) No clinical, radiological, or pathological evidence that the symptoms were due to any other defined inflammatory rheumatic disease.
A raised ESR was not necessary for inclusion. Method A detailed history was taken, particular attention being paid to the locomotor system and to symptoms suggestive of arterial involvement, including headache, visual disturbance, angina pectoris, and intermittent claudication.
A general physical examination was carried out with special attention to the locomotor and vascular systems. The cranial and accessible larger arteries were palpated and auscultation was carried out over the large vessels. The blood pressure was recorded in both arms and oscillometry recorded in the arms and legs when indicated.
In order to provide some background against which to compare the findings in this study, eighty hospital patients over the age of 50 with miscellaneous complaints were examined for palpable abnormalities of the cranial arteries and for vascular murmurs over the large vessels.
Clinical Features Mode of Onset
The age at onset varied from 42 to 83 years (mean 61). The onset of locomotor symptoms was sudden in 35 patients and in these the symptoms rapidly became more severe, usually within one month. In the others, the onset of symptoms was more gradual, sometimes being preceded by a period of vague illhealth. At the onset pain and stiffness were usually felt around the shoulder girdle and less often around the hip girdle or spine. In the fully-developed syndrome, pain and stiffness were usually more widespread and were felt in the shoulder girdle, pelvic girdle spine, and knees, and occasionally in the elbows, wrists, fingers, and ankles. All had prolonged morning stiffness.
All but five of these eighty patients had a raised ESR of at least 20 mm. 1st hr (Westergren) at some time during the course of the illness.
The sheep cell agglutination test (SCAT), which was performed repeatedly in 72 patients, was positive in two, a proportion that might be expected in a sample of the general population of similar age (Ball and Lawrence, 1961) . No patients were excluded because of a positive SCAT.
Articular Manifestations
In this elderly population, many had evidence of degenerative joint and spinal disease. Painful limitation of shoulder girdle movement, usually bilateral, was a characteristic feature, being present in 76 per cent. of the patients. Painful limitation of spinal movement, usually associated with tenderness over the interspinous ligaments, was found in some region of the spine in 83 per cent., the cervical spine being affected in 64 per cent., the dorsal spine in 32 per cent., and the lumbar spine in 55 per cent.
Tenderness, often with synovial thickening especially of the sterno-clavicular joints, was common, as were multiple focal tender areas on the bones around the shoulder girdle, pelvis, and knees. The focal tender areas were usually at the sites of attachment of tendons and ligaments. Palpable synovial thickening or effusion in joints was demonstrable in two-thirds of the patients at some time during the course of the illness (Table I ). In 40 per cent. of the (Johnston, 1938 
Histological Changes in Joints
Biopsy of a sterno-clavicular joint was performed in five patients. In four, the synovium was markedly thickened and inflamed with numerous villous projections filling the joint space. On histological examination all showed chronic non-specific synovitis ( Fig. 1) 
Radiological Changes in Joints
Erosive changes in joints and/or sclerosis of the sacro-iliac joints were noted in seventeen patients (Table II) . In twelve patients these changes were observed to develop during the course of the illness.
The joints most frequently affected were the pubis (Fig. 2 , see p. 106), sacro-iliac (Fig. 3 , see p. 107), and sterno-clavicular (Fig. 4 , see p. 108). Erosions of the sterno-clavicular joints were difficult to demonstrate on routine radiographs, but tomography done in three of the five patients with sterno-clavicular joint erosions confirmed their presence.
Three patients had lumbar instability with forward movement in flexion of the 3rd on the 4th lumbar vertebrae on routine lateral flexion and extension views of the lumbar spine. In one patient (Appendix-Case 5), the degree of instability increased during the illness.
Muscle Involvement
Muscle pain and tenderness were usually widespread, the muscle groups mainly affected being those of the shoulder and hip girdle and the paravertebral muscles. No evidence of muscle disease was found. The muscle enzymes, serum creatine phosphokinase, serum aldolase, and serum transaminases in 21 patients were normal. Muscle biopsies in seventeen and electromyography in eighteen patients also showed no abnormality.
The muscle pain and tenderness were usually abolished by injection of local anaesthetic into the appropriate tender focal areas in central joints, tendons, and ligaments, and were therefore presumably due to referred deep pain and hyperalgesia arising from these structures.
Apparent muscle weakness was common, but normal power was restored after injections of local anaesthetic into the tender focal areas, usually at the origin or insertion of the muscle.
Vascular Manifestations
It is now generally recognized that giant-cell arteritis is a widespread arteritis of medium-sized and large vessels. Several patients had symptoms compatible with giant-cell arteritis (Table Ill) . The time of appearance of symptoms or signs clearly attributable to arteritis was often difficult to determine, but, in almost half the patients, this appeared to occur within 6 months of the onset of polymyalgia rheumatica. In some, symptoms and/ or signs of arteritis only appeared after the locomotor symptoms had subsided and the ESR had returned to normal. In one woman (Appendix Case 5), who had initially had demonstrable synovitis of the sterno-clavicular joints and knees and a negative temporal artery biopsy, 35 months elapsed before she developed bitemporal headache with thickened tender temporal arteries and a positive biopsy.
Cranial Artery Biopsies were performed in 33 patients: two of them had a biopsy of an occipital artery, one had a biopsy of both temporal arteries, another two had a biopsy of a facial and a temporal artery, and in the remaining 28 patients a branch of a temporal artery was biopsied.
Fifteen patients had histological evidence of arteritis but in only six of these was the temporal artery considered to be clinically abnormal on palpatation at the time of biopsy. Tender thickening with reduced or absent pulsation of the cranial arteries was found to be diagnostic of giant-cell arteritis, and was recognized with the greatest ease in the temporal arteries.
Giant cells were present in nine of the fifteen positive biopsies. In the other six, no giant cells were seen in the vessel wall; four of these had had suppressive corticosteroid therapy and, in the remaining two, the changes were presumed to represent a healed arteritis. In one of these the vessel was almost completely replaced by scar tissue and in the other the lumen was markedly narrowed, and the vessel wall largely replaced by scar tissue.
Clinical Abnormalities of the Large Vessels. Arteritis of the large vessels is a well-recognized pathological feature of giant-cell arteritis, but is difficult to prove during life, particularly since atherosclerosis is so common in this age group. Abnormalities of large vessels were recorded, but no diagnostic significance was attached to them unless there was other evidence of arteritis.
Clinical abnormalities of the large vessels arose in several of these patients with polymyalgia rheumatica while they were under observation; these frequently appeared after an exacerbation of the constitutional illness, a marked rise in the ESR, and the appearance of increased alpha2 and/or gamma globulin fractions in the serum. In these patients, the vascular abnormalities were presumed to be due to an arteritis of the large vessels. These abnormalities arose in patients both with and without positive cranial artery biopsies, although in two with negative biopsies these had been performed several months before the abnormalities of the large vessels were noted.
Murmurs were audible over the large vessels in 22 of the eighty patients, in six a murmur was audible over only one artery, usually the subclavian, but in the other sixteen patients murmurs were audible over several vessels (Table VIII, see p. 110). Six of the eighty controls were also found to have soft vascular murmurs over one subcavian artery and another patient with severe Paget's disease of the skull had murmurs over both carotid arteries.
Tenderness over large vessels N as found in these patients with polymyalgia rheumatica, but the significance of this was difficult to assess, since these tender vessels were often situated in areas of referred deep tenderness related to painful skeletal lesions in the vicinity.
Classification of Patients
These eighty patients were divided into three groups:
(1) Definite arteritis, (2) Possible arteritis, (3) No evidence of arteritis. (1) 21 were considered to have definite arteritis. Of these, fifteen had positive cranial artery biopsies (Table IV) . Another patient had tender temporal The abnormalities in the locomotor system of the eighty patients with polymyalgia rheumatica were similar in those with definite arteritis, possible arteritis, and no arteritis. Focal tenderness around joints and of the interspinous ligaments was equally common (Table V) . The incidence of synovitis was There were also no differences in the degree of synovial thickening or in the frequency or severity of residual instability of the sterno-clavicular joints or of erosive changes on x ray in these or other joints between those with and without arteritis. The degree of shoulder limitation was also similar in the three groups, contrary to the findings of Gordon, Rennie, and Branwood (1964) . The mean angle of shoulder abduction in the three groups was 122, 124, and 1280 respectively.
In the one patient (Appendix Case 80) who had both histologically proven synovitis (Fig. 1) and arteritis (Fig. 5, opposite) , the histological appearances in the synovium were indistinguishable from those in the other four patients. No evidence of arteritis was seen in any of the vessels in the synovial biopsies (Dr. J. Ball, 1964) .
Large Vessel Involvement
Large vessel murmurs were present in a significantly higher proportion of the patients with definite arteritis than in those without (P < 0 001) (Table VII) . Twelve (57 per cent.) with definite thrill was present. In the control subjects, the murmurs over the subclavian artery were all of minimal intensity, and the only subject with murmurs of moderate intensity over the carotid arteries had severe Paget's disease of the skull. One patient with histologically proven giant-cell arteritis developed complete occlusion of both subclavian arteries (Appendix Case 20), another had occlusion of the left subclavian artery, and four others of whom one had histological temporal arteritis, had partial occlusion of one subclavian artery (Appendix Case 28).
Absent peripheral pulses in the lower limbs were also recorded in a higher proportion of those with arteritis than in those without. In four (20 per cent.) with definite arteritis, both the dorsalis pedis and posterior tibial arteries were impalpable, whereas only one (2 * 5 per cent.) without arteritis had complete absence of all these peripheral pulses.
Age at Onset
The patients with arteritis were as a rule older at B the onset of the disease (Table IX) , 76 per cent. Erosive changes in joints have not been considered to be a radiological feature of polymyalgia rheumatica, but several patients in this study developed radiological joint erosions and some sclerosis of the sacro-iliac joints; the clinical features of these patients were indistinguishable from the rest.
In some patients, synovitis was demonstrated histologically in the stemo-clavicular joints and evidence of arteritis was found in fifteen of the 33 patients who had cranial artery biopsies, the appearances being typical of giant-cell arteritis in nine.
The manifestations in the locomotor system were identical in those with and without evidence of arteritis, and in one patient, both synovitis in the sterno-clavicular joint and giant-cell arteritis in a temporal artery were demonstrated histologically. Rheumatoid factor was not found in the synovial biopsies and the frequency of positive SCAT among these patients was no higher than in the general population (Ball and Lawrence, 1961) . It thus seems probable that this arthritis is distinct from rheumatoid arthritis. A possible explanation may be that the synovitis of the central joints and the giant-cell arteritis are manifestations of a single disease process, and it is of interest that in a fatal case of giant-cell arteritis Heptinstall, Porter, and Barkley (1954) found that the head of the femur had been eroded by vascular granulation tissue containing numerous histiocytes and plasma cells.
The potentially serious nature of giant-cell arteritis makes it important to diagnose this disease, which is eminently treatable, before serious complications arise, and to recognize those patients with polymyalgia rheumatica who are likely to develop arteritis. Those developing arteritis are usually more than 60 years old, feel sicker, and have higher sedimentation rates, and more frequent elevations of the alpha2 globulins.
An unexpected finding was the frequency with which evidence of arteritis was found on biopsy of a cranial artery which would clinically have been regarded as normal in an elderly patient; moreover arteritis was occasionally found in the presence of a normal ESR.
It is clear that in any patient with this syndrome, or any elderly patient with unexplained pyrexia (Petersdorf and Beeson, 1961; Norris, 1962) or with an unexplained raised ESR, biopsy of a cranial artery should be considered, particularly if there is an accompanying physical or mental deterioration.
Summary
In this study of polymyalgia rheumatica, no primary abnormality in muscle was found. The Case 5, a married woman aged 66, gradually developed pain and limitation of movement of the shoulders in October, 1961, followed by pain and swelling of the knees and morning stiffness lasting for several hours.
Examination (October, 1962 (Fig. 4) . 3 months later she had lost 9 lb. in weight and tired rapidly. It was noted that she had developed a loud murmur over the right subclavian artery and an even louder murmur accompanied by a palpable thrill over the left subclavian artery, which was tortuous and had reduced pulsation. The blood pressures were 150/80 in the right arm and 120/80 in the left arm.
Treatment.-Prednisolone administration was followed by a general improvement and the ESR rapidly returned to normal, but the murmurs over the arteries have persisted.
Comment.-This patient presented with typical polymyalgia rheumatica and subsequently developed an erosion of the right sterno-clavicular joint and clinical abnormalities of the large vessels.
Case 69, a man aged 76, had always enjoyed good health and had worked as an accountant and played chess for his county until a few months before the onset of his illness. In March, 1963, he noticed that his temporal arteries had become very prominent and slightly tender. A month later he developed bilateral shoulder and hip girdle pain and soon after that his memory and intellect began to deteriorate rapidly. In September, 1963, both knees and the lumbar region became painful and he began to feel excessively tired and lacking in energy.
Examination (April, 1964) .-He looked ill and had marked intellectual impairment. The blood pressure was 130/70 in each arm. Both temporal and facial arteries were thickened with absent pulsation, but not tender. Both shoulders had an almost full range of movement with painful arcs on abduction. The left acromnio-clavicular joint was tender and the left sternoclavicular joint unstable. Multiple focal tender areas were present around the knees and the pelvis.
Investigations.-ESR 85 mm./hr (Westergren); haemoglobin 74 per cent.; SCAT negative; serum albumin 3 7 g. per cent., serum globulin 3-4 g. per cent.; alpha2 globulin increased. A biopsy of the left temporal artery showed histological changes of active giant-cell arteritis, with complete occlusion of the lumen by intimal prolipheration.
Treatment.-Prednisolone 20 mg. daily caused a rapid improvement in his general health and locomotor symptoms, and the ESR dropped to 20 mm./hr within one week. The thickening of the temporal arteries slowly subsided, but the pulsation did not return. The prednisolone was reduced to 15 mg. daily after 3 weeks, and 6 months later to 10 mg. daily. On this dose he remained unchanged and the ESR remained at about 10 mm./hr (Westergren).
There was no improvement in his intellectual state, and a repeat biopsy of the right artery in January, 1965, still showed the changes of an active giant-cell arteritis.
Comment.-This patient had obvious tempoial arteritis, but had never complained of headaches; 22 months after the onset of the temporal arteritis and after 9 months of suppressive corticosteroid therapy, he still showed the histological changes of active giant-cell arteritis in a temporal artery biopsy.
Case 80, an unmarried woman aged 81, had always enjoyed excellent health until September, 1962, when following the death of her sister, both knees became painful and swollen and she began to feel ill, tired, lacking in energy, and depressed. Her condition remained unchanged until January, 1964, when both shoulders became painful and limited with morning stiffness lasting for one hour. In August, 1964, he neck became painful and she also
